The yeast was maintained on Difco Bacto-YM agar (pH 6.2). The experimental medium, modified from that of SaSek & Becker (1969) , contained (final quantities/l): KH,PO1, 2 g; MgSO,. 7H,O, I . 2 g; CaCl,. 6H,O, 1.2 g; H,BO,, 50 mg; Na, MoO, . 2H, O, 4 mg; MnSO, . 4H, O, 20 mg; ZnSO, . 7H, O, 20 mg; FeSO, . 7H, O, 12 mg; CuSO,. 5H,O, 56 mg. The reagents were all of analytical grade. The medium was sterilized at 120 "C for I 5 niin; filter-sterilized biotin (16 pg/l) and thiamin (1.6 mg/l) were added. The following were added to the medium as indicated. Nitrogen sources (20 mM final concentration) : D,Lmethionine, L-proline, (N H,),SO,; carbon sources (TOO mM final concentration) : D-glucose, D-fructose (BDH, glucose-free), D-galactose, L-sorbose, glycerol, succinic acid (the last adjusted to pH 4 with sodium hydroxide.) The sugars were filter-sterilized; other compounds were autoclaved at 120 "C for 1 5 min. No growth occurred within 120 h from inoculation with lactate as carbon source, although Slooff (1970) has reported that it is utilized.
All incubations were at 26 "C in the dark in 500 ml conical flasks containing 200 ml medium. Each flask was inoculated with about I mg dry wt of yeast from a I-day-old YM agar slope, and was incubated in a Gallenkarnp Orbital shaker at 175rev./min. Growth was measured with a nephelometer, calibrated in terms of dry weight (Barnett, 1968) about every 10 h during growth. Each experiment was done at least twice. In certain cases, cultures were centrifuged and washed aseptically, the supernatant filter-sterilized and reinoculated.
Live yeast was examined microscopically by phase-contrast and Nomarski optics. Nigrosin staining of the yeast (Sentheshanmuganathan & Nickerson, 1962; SaSek & Becker, 1969) was tried but abandoned as it appeared to distort the cells. ., U.S.A.) , yeasts from glycerol medium in mid-exponential growth, containing 3 % three-cornered cells, had an approximate mean cell volume of 42 ,urn3, and those from a I-day-old YM slope (83 y(; threecornered) had one of 54 ,urn3; 250000 cells were examined in each case.
R E S U L T S A N D D I S C U S S I O N
Varying the source of carbon, as well as that of nitrogen, affects the proportion of threecornered cells during growth (Fig. I) . We have confirmed the observations of SaSek & Becker (1969) on (i) changes in pH of the media during growth, (ii) cell-yields, and (iii) proportions of three-cornered cells, using L-proline, (NH,),SO, or D,L-methionine, with 11-glucose as the source of carbon. However, with our method of scoring for cell-shape, the maxima we found were always lower (about 70 % instead of 90 %, e.g. Fig. ra) , than those obtained by SaSek and Becker. The much higher proportion of three-cornered cells on rnethionine as nitrogen-source than on ammonia, as found in glucose medium (Sentheshanmuganathan & Nickerson, r962; SaSek & Becker, 1969; Fig. I a) , occurred also with glycerol ( Fig. I b) , D-galactose and L-sorbose, but not with succinate (Fig. T c) or D-fructose (Fig. I d) . The pronounced peak with the glycerol-methionine medium (Fig. I h) occurred at between 60 and 70 h in each of four experiments. For D-glucose, D-gahCtOSe and L-sorbose, the maxima occurred at between 50 and 70 h, that is at about mid-exponential growth.
The high proportion of three-cornered cells from YM slopes was comparable with those found for similar media by Schachner (1929) and Slooff (1970) . In order to test how far this affected the experiments, inoculations were also made from exponentially growing cultures with few three-cornered cells, i.e. 72 h after inoculation in the glucose-ammonia medium. It can be seen that the difference in proportion of the two kinds of cell between growths on methionine and ammonia are still greatest at about 50 h (compare Fig. I a, e) . Whether the inocula were from YM slopes or liquid cultures did not affect the growth rates.
I n order to examine effects of changes in the media during growth, yeast was centrifuged aseptically from glycerol-methionine medium at 50 h (Fig. I b) , i.e. just before the occurrence of maximurn three-cornered cells. This yeast was inoculated equally (i) into fresh glyceroltnethionine medium and (ii) back into the medium whence it came. Figure I(') shows that wast returned to its own medium increased its proportion of three-cornered cells as though I t had not been removed, whereas in fresh medium the cells almost all remained oval, However, the result of inoculating glycerol-ammonia cells (Fig. ~b ) into fresh and used gl ycerol-methionine medium (Fig. r g ) showed clearly that the proportion of three-cornered cells is affected both by how the inoculum is grown and by the changes in the medium during growth. These changes are likely to be either the production of one or more cataholites or the exhaustion of one or more substrates, rather than an alteration of pH which varied similarly throughout growth in each medium.
To sum up, we have shown that the tendency of Trigonopsis variabilis CBS 1040 to form three-cornered cells is affected not only by the kind of nitrogen source used for growth, but also by the carbon source and by changes in the growth medium produced by the yeast itself.
